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(54) SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To shorten the reading time of a 
ROM, and enable the high speed reading. 

SOLUTION: Bit line pairs respectively consisting of main bit line 5 
and sub-bit line 6 are provided. 1st and 2nd ROM memory cells 1a 
and 1b in which different sets of information are stored are 
respectively composed of main and sub-memory cell transistors 2 
and 3. Latching circuits 7 which are composed respectively of two 
inverters 8 and 9 connected in reverse-parallel with each other are 
provided between the main and sub-bit lines 5 and 6 to read the 
sets of information stored in the ROM memory cells 1a and 1b. In 
the respective memory cells 1a and 1b, the sets of information on 
the main and sub-bit lines 5 and 6 which are connected to the 
main and sub-memory cell transistors 2 and 3 are determined and 
the sets of information reversed by the latching circuits 7 are held 
on the main and sub-bit lines 5 and 6 which are not connected to 
the main and sub-memory cell transistors 2 and 3, so that the 
information on the bit lines can be determined without the 
precharge of the bit lines and the reading time can be shortened. 
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>'<-*a. 9£i£M^J«i£Lfc7<y?-ISS&7£!8{t 
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wis hjyisxf&xxfm*^ u v 7> : Jx9fr 

W0< fHe±^*y-b^h5>'^X^S:l5S±b-./h 

*8fci£&u irnesj^^y-fe^h^^^^sriirafflt* 

•y MS fc 1 0«fS$r«^ L^l^ROM 

^^y-fe/i^fc, 

y 4dv v =7> : Jz.9&£xmx * y hjyisxffr 

by h®fc^LTJil20flH8£«f*LfcSiS2WROM 

.x^ey-t^t, 

«sr^-rmri2±b-«x Mghfirfeut-y h«fc«>iwc2o 
ffijiBv- F^rass?s*i.s natais 1 *> J: tfig 2 <or o m 

[1*^2] mfe*tf&2<9ROM**y-fe/Mz... 

^oROM^t y-t/Utf)^* y -t/i- h 7 v^x?** 

^*fflh7>^^?r±b*-y MtfcfflRBL frieSflb'-y 
MKf- J r-^h7y^^S-^Jb'>y h|&i:«iBSU 
Buiem2<OROM^*y-(r;Mi:, 13i£±.b'-y MS^-r— 
i?Mh 9V^^*t5ie±b' -yMSfcig&U friESJb* 
•y h***-^J8b9>S>**MnB»lf-y Mftfc#» 

s. 

[oooi] 
[00 02] 

#*%^5:ROM*t®aStvTV^. WT, «£#<0¥# 
ttlSISilMC-^Tiii-':}'? h-7X^ROM*CTC$>{f 
TOMBf h. E5J4tS!*£7)^ttiE1^IE«OROM^t 
y-byHcoViT^-rSBSHT-fcO. H5 0D (a) t 
(b) fcTtiROM**y-fe;Mc§#&£;h.TV>&t«8 
*»»S:*«Bfe"Ct>4. 05tCfeV^. 13a, 13bli 
ROM^t'J-fe/k 14{±Nch (Nf-A>*/1-) 

\5ii\L'/Ym.y^^-Vm<nPch. (P-f- 
**A0 F5^>-'X^. 16 1*7- Fife. 17fcib-yF 



18. i&Wyj<—?Tbh. 

[000 3] ROM^ty-t/H 3a, 13bli. Nc 
h F 5 1 4<^y- bSHH-lZV- FI8 1 6 fciSffi 
U V-^^S-ftift (Vss) LTV^S. Nchh7 
>l?X? 1 4<0FM I'iS^fcb-y F«l 7 fc£«Jif 

-oTROM^t y-b/H 3 a, 1 3 bfc#£3i£;fvtv> 

M»fc«7-l«IS16fc**U V-X4fff5r«S (V 

dd> teSWL-cv**. 

[0004] KLbOJ: 3 £ffij£3*lfc(^<73¥g»iaig 
K»»vvc. OT-tOi&fl^IJiBJ!?-*. 05 (a) CO 

F&l 7t*<3^? F3:fvtV^*&£-.. 7-H81 6 
£PKfc. NchF^^XrM 4<9iii:*J»i "L (a 
-) " . b<yF8il 7»i "L" k=5r"). 4vA-?18 
•CKteS^JtROM^tiJ^Ji "H .(/W ) " t%&. 
[000 5] LA'U 05 (b) <0i.5iZ, Nchhy 
>i?X? 1 ViTFfcb'-y hSlTttfa^ 

:?F3#l.TV 7-FIS1 6£H8<fc. Nch 

F^^X^^^aj^tfft^Si^vteb. b'.yMS 
l i&XXfiROMn&Jjimfeiiiv&w *<ntitb. p 
chh7y^l 5£fflvvcb*-yF*Sl7£:;r'y^-r 

5£ON (*>-) CTJttJgfcrERtU t'ybgl 7*< 
"H" ( A 1 8TRteS^3tROMcoaj^*f 

"L" ) t*&J:3^LT*J<. dOio^-mif. N 

c h N 7>"^^ 1 4 H l/-f t f-y bJ8 1 7 1 

iiT ii ^-g-T t, . b - y h|g l 7 
"H" tzmfeZtl. ROM^ai^ "L" ^Sit*>T 

[0 006] 

[^BBA^^Liofc^piH] L*>L^<^. ±ia<r> 
(a!*yD««T'<±. b*>y hi® 1 7cDryf-^-^^-C 

05 (a) CDROM^ty-t/H 3 a3>£tM8£f&*a} 

p (±b'-y htSryf-V-^'fflWP c h h^>-^^ 1 5 

<7>y-hwaiiiiE. v B jib-y Mgi 7^mii. v„ « 
mmnmx-ih L^ma. ( b-y h«<or y ^^-^ 

®) + (ryf-r-^'»7*^b*-y htl*i±*>T^S* 

lZteT-&%Z'*,&b^oXj!iZ1iLX^Z. 06*0^$ 
jlU-^h VTIi. 1 . 5VS:SJpCb'.y M81 7<0 

"H" , "L" t'7hSl7<07'Jf 
A'-i^fifH^ n s e c „ TV ^•^-> J *IT* > 'ob*-y h 
IS 1 7 comfiEV B tf±*>TW-> X. t'vh1&l7ffi 

"L" lC^Sfiat-CW^a^3nsecf:^:0s * 
(O^s lfi^tBL^rat±7nseck^-5TU*3. 
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[0007] *&m±. iMm&Dmm&zt&m- & t. 

[0008] 

S »Sr 3rf ±* * y b 5 V * J: l/Si* * 'J -b 

<y mtitimLxmi commz&wLtzm i orom 

=5r-r±^ * U -fe;P h 5 V-^'X ? iJ J: im\x * 'J -fe;l<- h 5 

iV&Wi L , -fe7P h 5 y i^'X ? SrSJb' -y > 

ISfc«i^LTm2^^Sr«^L^2iOROM^*y 
*>Uk . *f£Srf±b'-y MRfcJKbr* MSi:OrSI^2-5 
fM ^N*-^Sr3»M?iJS^Lr±t'-y MSLh«y>fff$B£« 
^Ltfi*-r67-yf-|llS|}i:S:fiii. V- Klg-CSHRSft 
£ Sii l is £ m 2 w r o M;* * y LfcffilBfc 
5 -y l>Xffi#-&-f X o fc LT V ^& . 
[00093 .rcDtffj£t£j:;h.l*\ -fcb'-y Y-&ktiZ%-t 
Ilb'-y htt&Rlt. Jl&Stit$S£S#-f SffSlfcitfSS 
2<0ROM**y-fc/P#£ • Idb'-y h&fc:*tlELTffiM 

%tvt:± ■ mx* 'J ^VY^vVWIrhteh i><ob 

u ± • sjb'-y mnfc2o*>f »<-?zmmim 

tflsi2<0ROM**y -fc/KcftJt Ltzffi ?85rSE^ai-r J: 
oKLfcClfcfci'K #RO 
M^^y-fe;wcfe^T. ±- IM^ey-fe^h^^x^ 

TV^V>ffiS-«o± • Iflb'-y hfSLLtctt? -yf-IsIKtcJ; 0 

[00103 it*)S2ie«^^*ietisiaji. li^B 

OM^t'JtoK:, ^cOROM^y-fe/UOrfc;** y 

-fe/i- h 7 v x'x ? a X t^afj^t =e y -ttu h =7 9 1 m 

Sflb'-y mf-v-iSmbyyiJAfZmf. mi^Ro 
M^y-fe/W^ ibVh&^-i/ffih^Vi-'';*.;?*- 
itT.y MlfcflttttU Slb'-yh^f-r-£/ffih9^ 
X?£I>Jb'-y MSiiggJU H2cOROM^ ; ty-t^ 

gjb'-y H»f-^-^fflh7>-^^^SiJb*-y h 

[00 113 ZCOXoiZ. ^ROM^t'J-fe^fc. ±- 



Ki^^y-fe^h^y^^fcisi^tc^y-rsi • nh'-y 

^*?fciSR&lvO*&bi± • Hb'-y bm&l- 
■Y-iTh Z t lz£ 0 . ± • gjb'-y h8Lttf>til?8**2K 

[00 123 

x. mmz$muj:&e>fflifith. 

cm nmmmm m 1 a*&*sic?>m 1 <r>m&cnim 

<r)¥mMzm&m.<v ROM^tu -tMz^xTsk-rm&i 

MX'*)*). ElCD(a) t (b) tT*t4ROM^^y-fe 

a & fvt v tiffstfn* s ««t-j> 6 . m 1 ki 

teV^T, la, lbliSl, S2«ROM/t'J-b;K 
2, 3tiNch>7>i'*X:?a^3:&±**y-fc:;l/h-7 

5(±±b'«yhtl. 6(ib'-y ^tl5i:Ete^&^g^■t>oIlJt' 
•y^t8. 7J45 yf-IaI». 8, 9. 1 Oli-f VvC-^T 

[00 1 33 01 (a) l^-f i-Str. lglf5ROMp< 
ty-fe/H a«, ±X : £V*il'b5>zSAfi2&j:im 

y^y-fe/Ph^y^^s^^^o. -en-t'tKoy-b 

•Ft^-H^icSML. y-x«S^SrS«l (Vs 

s) vxh'o. ±^ t )^b^> t Jx9 2cnvv^y 
m?£±b-ybig5fcj$8eu n^*y-fe;p-b9>^*x 

^ 3*>FIW >-a^$-BJb>y M86 fcttMIUTVvQ:^ 

[00 14 3 01(b) tc^-TJ:dt=. ®2^R 
OM^t'J-fe/Hbtl^ il<OROM^tiH;HaJ: 
±>*y-fe;H-7>-> ; x^2iJj;t^IiJ^* y-t;w 

HI4HBIL. y-XS^SrStft (Vs s ) LTH 

IglOROM^t'J^H afcS^acOH, ±^<t 
y-te/^^y^X^OFWvagiPS-^b-y h|g5i: 

1, S2(0ROM>t!;t;Ha, lbCJSV^T.iX 
W K U •<>'SSe L S'±b- -y MR 5 . H b* -y h 19. 6 fcg$rf 

[00153 zco^mmzmgimz. imcomi vro 

M^'JWla, S2«ROM^'J-fe;H b^'^gt 
ffiB$^. *fSr=5:-r±b'-y hiS5 fcgjb'-y MR6 fc^H 
fc 2-pco-Y y^'-^ 8 , 9 *X&*ISttL*: 9 -y ^-HIK 

SSSICOROM^^ y-fc/H a. g^OROMX^y-fe 
;H bWffi^S!^*^*!!.. i«0i:#. ±b*.yH85 
±OflH8*S7-yf-|HlB7T«ft$n. W 1 0£ 

■frLxmx-mztii,. 

[00 1 63 tLbOJ: 3 Wij£$*l.6lfS 1 coHM^ffi 
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01 (a) fcfcWt. ±t'-/hj|5. §Jb*.yhiS6 

<ntim®<?)vmtf*ti-?ti "h" « •• l - t*> & t ffis. 

■Ifcfc.k'J. ±P< ; E'J-t;Uh7yv ! X^2*<5r>'L, £ 
b -y h tg 5 *«^Jfii||ffiV s s CW . ±b-y MR 5 <7> 
<1# "L" *<7>y?-ls]!&7fcJ:9«fc3*U 
1 OTRUgSftT "H" a'tH^ft*.. 

[00 17] HI (b) fcfcwc. ifebyhtt 

5. gjb-y h«6«>anSMM>«IBi^^{Vt "L" . 

"H" T&&i:j55t-t&. S20ROM^t'J-fe;Hb 

X? 3 BJb-y htg 6 *<&ifc«tiV s s fcT*< 

£. SJb'v h»6(7>fi^ "L" **5>y?-|IIS&7fcJ: 9« 
*f3*U C«i**t» h&5ii "H" fcSrS. iOfi 
V/n'-^1 OTRis^ifC "L" tfftDZtih. 

[0018] m2ittm&(DMm<?>¥mMffig.mzt3 

r7-F*S4cOS!R®E. V 4 liSSlfSROHM^'Jb/P 
1 a<7>\mWm&&,1*ilX4 l Ori>*> "H" # 

Hl^$^t#<0±b*.yf«l5c7)®E. V„ {i^2<5T)R 
OM^tU^H bCOfpg^^aj^/iT-f 1 
OjK> "L" #aj*§nSi:#0±:b' y h»5WSffiSr 
i^Salz-s/ayTIt 1. 5V£g*jlfc± 
b-y "H- , "L" £fc5£LTfcrL <Ic7)¥3l 

M2«gS<9i£Atf5U$ISHi4. 5nsectW. U 
fctfoTs fi£*^l<Oia6^-f-7nsecJ;0®BI§<X 

[0019] JJUhOJ: 5 fc#||i&0^&fc < J:;h.Jf . ±b* 
<yh4S5fc*fiS:5r-rg!lb'-yMg6^ift(t. S5rS1ffgiSr 
U.Wt&Wi\tiSilf%i2<7>ROM**: 'J-fe/H a. lb 
#± • fflb-y HK5 • 6fc*tJSLTEM$*lrt:± • W\* 
V)*.)VY=7y*JX5 2 ■ 3 t>Oi:U j£ ■ M 

b*>yhgl5 • 6l3fc20<D-f 9 
g!Ut:7-yf-|£JSS7£fftfft, 5 v*®f&7 ZftLXm 
ltJi^fOROM^ty^Ha, lbfc#ftL*: 

tR^tlSfc. #ROM^t'J-t;H a, lb£&!rVC. 

± §j^*y-t;ph7^^.^2 • 3tgsg?sn-cv>* 

• fflb-y h«g5 • 6±<7>ffi$R#ifc££*u $ h 

fiz±-m^ i )^>vY : yy : Jx^2 ■ 3izfmztix\,-> 

5:V^*<0^- IJb'-y MS5 • 6±(c(i7-y^ESS7(=: 

zvBtmztifzftmm&ztih. z^xotz. b-yb 

[0020] =5r#. *S66t<?5JBffi-Ct±. JLXfJ b;H- 
7 > VX 5 2 ii X t/M* * U h 7 > ^ * 3 £ N c 

xi>mm<vm¥®t 3 i\&. 



i&2<r>$m<rmm.^ m3i±*&vi<?>&2<om&<w&m 

0T*&9» S3CO (a) fc (b) tX-<iROM^*Ub 
/W=«#ii£*VO>Sti?&#ft&S«j£T;&S. 03fc 
1 1 liP c h h7 h8 
ft-yfflh5^^ < 1 2\&Pc\ih : 5 y : Jxfip 

£imfc'*/ 11,1 2<oy 

-hffliBL 1A. lBliSl, fg2<Ob^TJ>'5, * 
<9f8S0 1 R fc«*t=ttM-4f**ftL, *<?>WfflZ& 

[0021 ] £<9S&2<03lifc<^J8T-<;i\ m 1 ODlUfctf) 
»®<0tf««Di, mi , ^2WROM^^U-fe;H 

a. i bo-Ht-efuc, y-^.sg^^mai (vdd) tc 
^s<ut±b.y vwf-^-^mv^y^xsn mi. 
tffflb-y vm-^-ismv^yirx* 1 2S-ift{trv> 

S. gl<0ROM^'J-b/Hat. ±t'7> 

*?-v-yj8h5>S*** 1 ltJiVBlb'-y 

2WROM^ty-t/Hbt 1 ±b-y hS^-^-^fflh 

1 1 fe iLimw-y hm^-^mh'yy^x 

?12kZ. m2<Ob/P|5l Bt-tS. 
[ 0 0 2 2 ] 03 ( a ) iZwrtJ: a (=. m 1 Ob/l^Bl 
AT'ti, ±> t »J b;l- h 5 y *JX 9 2 im^tltz±^ 
•y M85fc. ±b*-y Y1&1-*—i?mY-Jyi'X9 1 KO 
ymtt&WtLK^X'. WX'ZV-bA'hJyiSX 
9 3*^8S$ixTV^Viiab--y M&6 fc. fflb'-y MR-f- 
•v-vfflh yy'JX? 1 2coh'U->f VSS^^g^LTV^ 
-5. 

[0023] 03 (b) fc^-Tidfc. SlS2tf)b 
/NfPlBTii, ±^tt»b;Ph7>'^^2*^t^$ix 
TV^V^b-y M85fc. ±b'-y hWtf-Y-iSmhjy 

lOHV^fVJg^Sr^L. M^^U^h? 

3^S^$#lT^SgiJb--y F«S6fc. SUb'-y h 

Wt^-'Jmhyy^x^ i 20)YU4 yffittimi. 

X\^\ ^rfc. ®1 , fg2<y>t/kg&l A, lBfctJVi 
±b*-y hgft-yMh7>yX^ 1 1 . gJb'y f- 
Ifct^-VrnVvyisX? 1 2<T)YVA yv&ttiXv 

hWi5, mt'vhmizmm-tz^frii. ±^*ub 
[0024] z<vmimmimi. ±me>m i,m2 

cob/l^pi A, l BWimmmZii. «$-=3:-r±b>y h 

«5tlljb'<y FiS6tOfg|fc2'?cO-f 9* 
)£M?iJg^L^5-yf-|iI8S7S:i6ftTft'5. StF?§ix^ 
V- F&4 fcgfg?SilT ^smi<?5ROM^^»J-t/H 

a. m2oROMp<*y-fe;n bcommtrnKSiZtL 

±t*-y FS5±c0flrfB*>'5-yf-lEl8l7T 
A y*-9 10 Sr^LTSE^SiSixl.. 
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03 (a) fcfeWT. ±t'yb©5, BJb*»/MR6 
<?)mfflg<7>WStf*tl?tl "H" . "L" -C&&fc<5£ 
SIKOROM;** y-fe/H acOT7-K*S4£l!i< 

11, 1 2«oy-M3K2 0^>'ffiE^9ttD-r-&i:. 

* 'J -fe/P h 5 2 L-T^t' y h«S 512 
^IfemfflV s s coilC. Iflh'-y htSf-v-^'ffl h 5 ^ 

1 2^5r>-urirjb'-y bB6tej-*-i;i*itmwm 

cOf^mc X *) . ± b •/ b& 5 V s s teT*** 

xe-K«?il. R^tc "L" mat**. ^co± 
b'-y Mft5*XB9 "L" -f WW 1 OTRIsSft 
T "H" ZVZolz. HfcV MS6£?- 

^-^-r&-i:t^J; , } "H" coffin J: OiSiStcB?* 

[0 0 26] 03 (b) fcrfclrvt, ±^M85. 9Jb* 

•yhta 6 coiiifi$iEcofc«A**iim "l" . -h- rs> 

Vi/'x^ll, 1 2coy-MEil82 0^>«ES-9JJn 
SI^^y-fe^h^^^x^S^yLTlllb'-y 

ixmasmtiVdd«io<ifc5ficf#5ft*b$. .rofct. 7>y 
f-0B7c^MfcJ: *), ±b'-y h^5^masmtiV d d 

£±#sxb-K#jDansi-u "h" aj^jfc=5r 

,lcO±b-y MI5cOfl^ "H" -f V*-? 1 0 
TRiESftT *L" tftZUZtLZ. ZVXoiZ. ±b'-y 
h«l5Sr-f-A—i/-tSit{Cj:i5 "L" coffin. J: 9 

[0027] 04t±#2^co^ScO^Me4§$lfifc*i 
tt&K*fflU§ia<y»$ *l>->>3>mX'b'0. v H « 
■7-h*IS40SfRmjE. V cll li±lJ«tVsiib--y M£-?-v 
-iSmVy-yiSXfl 1. 1 2coy-M2*S2 0cO9Hni 
flffi, V a Jl^lcOROM^^eU-fe;H aCOfflf^lS^ 
£2*1X4 ^-J-IOK "H" * { aJ*$ixSfc#c0 
±b*-y MI5<omE. V b «m2<OROM^* Ub;H 
b<omm<m#-iilZiXX4 1 0frl> "L" 

fi3*l£fc£c0±b'.y MS5C0^ES-^. .IcOj'Sj. 
U- v-aJ'TM:. 1. 5V2r*iit^b'-y M85cO 

"H" . "L" iSr^LTfcO. dcO^^ftie^ScO 
lfit»ait^flSHi2. 2nsect«. Lfcrt^T. ft 
*0!lcO0 6 tZyfcr 7nsecc01/3 JglTlC*flHC«IR 
m 1 <OH«fi<O®®UO04 (^"f4 . 5 n s e c X 

[0 0 28] %t$. ±fcitfi(lb*-y hglf-r-^fflh^ 

1, 1 2 C0>*- MEISl 2 0 Mi. tfV^ffi 
(V CB = 0) V-HIS4C03HR11EV H tR^cEp 



JnL#fi6l>. ±fc«fctffflby MK?-*- iffih? 

11,1 2<r)*>-kWjmth94 
±&£im* : *: , )*z)Vh ! 3> : JXjr2, 3co^>Sr«*T 

[0029] JJLhco J: a t*^tficoJBJBt«t<Hf . SB 
1 , m2<OROM**'Jb;H a , lbfc, ±lb<* 

y-fcvu^^x^ • 3tmmz*y~r&±- ub-y 

hSf+-i/lb5y^^ 111 2&i&(tTS&l , 
!S2<7>fe^gBl A, 1 BfcU £ • M^^J-^lVVv'y 
*JXf2 ■ 3fc&^3fVO*5:^±- fflb-y • 6 

Jft-yn^iCiO, ±- l|b*>y h&5 • 6±co 

[ 0 0 3 0 ] *|D5ficO^®r{i, ±i3 JrtfSl^t 

(-v ±t$£xm\t'v vm^-r-^mvv^j^ 1 1 , 

1 2CPch h^yy^^Sffl^W. ifcit^l'J^^ 
•J-fe;|/h7^^2, 3tcPc hh^^'X^^ffl 
ifcit^IiJb' y h&^~i^mby>'JX9 1 1 , 

1 2\iznohh^> i J^^m^xi>mk<r>wktm^ 
tit. 

[0031] 

[^BBcOSft*] ^^(y)^^^!^^^ ± t '. y 

1 fcJ:^2coROM^t U-b/P*i±. • Hb-y htiilzM 
fcLXWMZirtzli ■ SJ^^y-b^h^V^^* 1 ^ 
StcofcU. ±-PJb*-yh^tC2oco-YW<-^$rffi 
M?H««?L>t7-yf-|BJKiS:IS{tT. 7 -yf-SSS^LT 
|g 1 *5J:tfm2coROM^* 'J -fe/H:«flf L^ffiffiSrSi 

^y^X^K^S^TV^-^-co^ • IiJb'-y Mg±co 
WWt&feZti. S e>iz± • mx*V*ti>b 
Izm&ZixX^^WTOli- Hb-y hJ8±tc{±7-y?- 

*SJicOlf#*53lffiSn&^J6, S!^ajLli$S5-ffiitaL. 
[0 0 3 2] S^tZ. ^ROMpC^y-fe/KC. ± • gj* 

7yiSXf{z®®ZtlX^%^± ■ fflb'-y b«l?r^- 
iS-ThZ. klz£ *) . ± • Ht*-y MSLhc0ffi#*<S<»5g 

[HfficofSm^lftBH] 

[HI] *^com 1 co^co»©co^«t|£^Eco 
[El 2 ] *%HHcom 1 coH^co^Sico^flEfBlgggK: 
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lb ^2<7)ROMp<*U-fe;U IB 
2 ^.X^y-fe/H*?^.** 
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